Abstract -Block cooligomers of 2,6,7,10,11-pentapentyloxy-3-(3-acryloylpropyloxy)triphenylene and poly( tert -butyl acrylate) have been synthesized by the atom-transfer living radical polymerization. The preformed 3,6,7,10,11-pentapentyloxy-3-(3-acryloylpropyloxy)triphenylene block comprising eight monomer units was used as a macroinitiator with a fixed length, whereas the length of the poly( tert-butyl acrylate) block was varied through a change in the monomer-to-macroinitiator ratio. The microphase separation phenomenon has been established with DSC and X-ray diffraction. However, the sizes of discrete structures observed via transmission electron microscopy and atomic-force microscopy lie in the micron-size length (0.1-3.0 µ m). This fact is inconsistent with the molecular characteristics of individual blocks. It is proposed that the micron-sized structural elements are not true domain structures belonging to each phase but reflect the occurrence of aggregation in solution preceding formation of thin films.
INTRODUCTION
Block copolymers containing amorphous and LC blocks form a unique class of polymer systems in which various levels of the supramolecular order are realized. Along with formation of the microdomain structure arising from microphase separation, an order corresponding to a certain LC phase structure appears in domains of the LC origin. A great deal of references concerning similar block copolymers are presented in [1] . Owing to formation of the LC phase inside domains, its elastic behavior may affect the curvature of the interphase and the character of chain-and side-substituent ordering relative to the mesophase-amorphous phase interface. Sometimes, microphase separation may control LC ordering inside domains. The mutual effect of the LC order and domain morphology has been studied insufficiently. This is particularly true for systems containing a discotic polymer as an LC block [2] [3] [4] . The synthesis of the discotic oligomer poly [3,6,7,10,11-pentapentyloxy-3-(3-acryloylpropyloxy) merization. It was demonstrated that this oligomer may be used as a macroinitiator for the synthesis of block copolymers.
A question arises as to whether the true microphase separation may proceed in systems in which one of the blocks is a short discotic oligomer and the other block is an amorphous flexible-chain polymer whose length may be controlled under the synthesis conditions. The combination of the above-mentioned factors gives no way of a priori assertion that morphological changes identical to the well-known sequence [1] may take place in such systems, especially if the cases in point are discotic columnar phases rather than nonnematic or nonsmectic mesophases. One should not expect that phase inversion will occur over the same concentration ranges as for common block copolymers.
The goal of this study was to design such block copolymers containing the discotic blocks and to investigate the structure, aggregation, and microphase separation in copolymers in which the length of the oligomeric LC discotic block remains invariable, while the length of the amorphous block increases, thus creating conditions for a regular change in morphology under microphase separation conditions. EXPERIMENTAL 3,6,7,10,11-Pentapentyloxy-3-(3-acryloylpropyloxy)triphenylene (PTF-3A) used as a monomer was obtained as described in [6, 7] . The PTF-3PA oligomer (the synthesis is described in [5] ) is composed of eight monomer units ( M n = 6.56 × 10 3 ) and characterized by the narrow molecular-mass distribution M w / M n = 1.02. Block cooligomers based on PTF-3PA and poly( tertbutyl acrylate) (PTBA) were prepared according to the following scheme.
Microphase Separation in Block Cooligomers
PTF-3PA used as a macroinitiator (0.288 g) and a part of a catalyst composed of CuBr (3.8 mg) and CuBr 2 (0.3 mg) were placed in a 25-ml Schlenk vessel. The system was evacuated and filled with nitrogen. N , N , N ', N ', N ", N "-pentamethyldiethylenetriamine (PMDETA) (8 µ l) used as a catalyst component and the corresponding amount of TBA were dissolved in toluene (0.5 ml), outgassed, and loaded into the Schlenk vessel. After the reaction mixture was stirred and heated at 75 ° C for 8 h, it was cooled, diluted with THF, and mixed with aluminum oxide to remove the residual copper compounds. To remove aluminum oxide, the solution was filtered and the solvent was evaporated through evacuation of the reaction solution on a rotary evaporator until the minimum volume was achieved.
Finally, the copolymer was precipitated into cold ethanol. The precipitate was vacuum dried at room temperature. The main characteristics of the products are summarized in the table. As the monomer-to-initiator ratio is increased, the length of the PTBA block tends to increase. As a consequence, the volume fraction of the amorphous polymer block grows.
The molecular mass and molecular-mass distribution of block copolymers were estimated by gel chromatography on a Thermoseparation Products P-1000 gel chromatograph. Measurements were made at 30 ° C in THF with the use of polystyrene samples of the known molecular mass as standards.
1 H NMR spectra (300 MHz) were measured on a Varian Inova Mercury-300 spectrometer. Chemical shifts δ (ppm) were mea- 
